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Large Drops Observed at Ground 
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Total lightning is strongly coupled in a quantitative way © [oma cy 
to thunderstorm processes and responds to updraft velocity and 
cloud particles (concentration, phase, type, and flux). 


. LIS acts |i ke a radar in space aal< the 


e LIS is one of thirteen 
instruments on the 
STP-H5 payload ws, Wien iee aces Ivica esa ees 
allow robotic Lightning is an excellent variable for climate monitoring 
installation on ISS because it is sensitive to small changes in temperature and 
external truss as atmospheric forcing. ISS LIS will: 


>» Fly a space-qualified, flight-spare LIS on ISS to take 
advantage of unique capabilities provided by the ISS (e.g., 
high inclination, real time data). 


> Integrate LIS as a hosted payload on the DoD Space Test 
Program-Houston 5 (STP-H5) mission and launch ona el 
Space X rocket in June 2016 for a minimum 2 year mission. —_ Fijght Spare LIS 
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> NASA and its partners developed and demonstrated effectiveness and value of sTinchrabad: Bolas — Extend 16 year time series of TRMM LIS, expand to higher latitudes. : 
space-based lightning observations as a remote sensing tool. —N r the occurr chi in _ tk: 





4e much desired cross-sensor calibra’ ns between platforms 





> LIS measures total lightning (amount, rate, radiant energy) during both day and 


night, with storm scale resolution, millisecond timing, and high, detection efficiency. 5, DF Fiett-orView FOV) Measurement Accuracy ISS LIS will help improve estimates of lightning produced “Vyas: 
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— 16 davtime detaction ic 6enecially unioue and <centhcally imoortant (370% occure during dav) Pixel IFOV (nadir) location | pixel NO, for climate and air quality studies. -” 
LID Udyt ime d CLEUCUIVU Is CONECU ial iy Ul lq ue and scientiticaily im YOPLdIIL (7 7U/o0 ULCUTS U Urit ip Udy). ; 5 5 X = 
as . Interference Filter intensity 10% . Lichtnineg NO. also impacts ozone. an important green house gas z” 


























bandwidth Dimensions 
Detection Threshold 4.7 uJhn’sr sensor unit 7.8 x14.6 in (20 x 37 cm) ; a ONS ae 
> ee Signal-to-Noise Ratio 6. electronics unit -12.2x 8.7 x 10.6in G1 x 22 x 27 cm) Complementary ISS LIS observations will help unravel the 
> Lightning is quantitatively coupled to both Nc eG aes oe ae 7 Nee unit a oe (25 x 6 x 35 cm) mechanisms leading to terrestrial gamma-ray flashes (TGFs) and 
. ie hn hy ynamic Range > elg S g : . 
thunderstorm and related geophysical processes, \ Se: yg: Detection Efficiency ~ 90% a 35 W Transient Luminous Events (TLEs). 


and therefore provides important science inputs ae \ ws 2 : ©, False Event Rate < 5% Telemetry Data Rate —_8 kilobytes/second , : , se 7 - 
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- a across a wide range of disciplines (e.g., weather, Unique Science Contributions from ISS 
| climate, atmospheric chemistry, lightning physics). | | 
eds Ween a me tee LIS Launch and Installation Scenario ee ue ee ee 


— TRN LIS missed up to 
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Lighting Actvy observations, expand latitudinal coverage, provide 
- “= real time data to operational users, and enable 


cross-sensor calibration. Re 
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ng using ISS for operational applications 
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i. — LJ Enable simultaneous / complementary observations with 
a ¢ STP-H5 will launch to ISS on Space X other ISS payload 


Lightning Imaging Sensor (LIS) 
Tropical Rainfall Measuring Mission (TRMM) 
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LIS Sensor | 


SCT ve = ‘ . | ig ve ee via Dragon trunk in Nov. 2016. 
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ih [ a ° LIS will be installed on ISS oe au LJ Support cross-sensor calibration and validation activities 
Earth Viewing (nadir) position as — Inter-calibrate ISS LIS with GOES-R GLM and MTG LI for improvec 


illustrated in these figures. 
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ORBIT 

70° inclin., 735 km (detects to ~75°) , ; 

FIELD OF VIEW (detects to ~38°) 
1300 x 1300 km FIELD OF VIEW 
DIURNAL CYCLE #1010 et el0) 0 a0} 


sampled in 55 days Recs 
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- Optical Assembly 
- 128x128 CCD Focal Plane 
- Lightning and Background detection 
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Operational! 
Near-Real Time 


- Real Time Event Processor, Background r | , oo aia 
* Science operations will be managed > LIS on ISS will continue the cross-disciplinary support of high-value science and 


removal, Data formatting f ye >) aa ee N IS 
rom newly established LIS POCC. (dda er 7 ae 
~ Power conversion and control : . Bicone cose crates a See aac eee ie lee S ; f applications begun with OTD and LIS on TRMM. 
¢ Data handling involves close ope Le m >» The project with leverage data-handling infrastructure from TRMM to quickly 


partnership between LIS Science aero) Ey ae : deliver high-quality LIS data to users once operations begin 


- Power conversion, Timing, Control Es: , . , . 
. Team and GHRC DAAC. es > LIS remains the “gold standard” for understanding global lightning climatology. 


- ISS Interface 








